Development of in-vitro-derived bovine embryos in protein-free media: effects of amino acids, glucose, pyruvate, lactate, phosphate and osmotic pressure.
In experiment 1, the effects of a group of either 20 (i.e. glutamine + essential + non-essential) or 11 (i.e. hamster embryo culture medium (HECM)-6) amino acids were evaluated in modified potassium simplex optimised medium (mKSOM) or basic medium (BM)-3. In experiment 2, the effects of glucose, pyruvate, lactate, phosphate or all four substrates were evaluated in low- or high-osmotic pressure BM-3 (255 and 275 mOsmol respectively) containing 20 amino acids (BM-3-20aa). In experiment 1, mKSOM containing 20 amino acids (mKSOM-20aa) supported the highest frequency of total, expanded (Days 7, 8 and 9) and hatched blastocysts. In experiment 2, supplement type affected the frequency of development to at least the morula stage (Day 7), expanded (Day 8), hatched (Day 9) or total blastocysts and cell number per blastocyst. Osmotic pressure affected the frequency of expanded blastocysts (Day 7) and blastocyst cell number. Regardless of the osmotic pressure, BM-3-20aa containing glucose (0.2 mM) supported the highest frequency of blastocyst development. The interaction between supplement type and osmotic pressure was not significant; however, treatment mean differences were more marked in high- than in low-osmotic pressure medium. In conclusion, the beneficial effects of amino acids on in vitro embryo development are influenced by the base medium. Moreover, glucose-containing media supported a higher frequency of embryonic development than pyruvate- and/or phosphate-supplemented media, indicating that glucose plays more important roles in non-energy generating pathways.